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(54) LIQUID CRYSTAL DISPLAY PANEL AND MANUFACTURE THEREOF 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal panel manufactured by an improved drop 
ping injection method. 

SOLUTION: This panel has a first transparent 
substrate 40, a second transparent substrate 50 
opposed to the first transparent substrate 40, 
an annular seal part 60 forming a frame shape 
surrounding a display area 30a and forming a 
flat space 61 sticking the first transparent 
substrate 40 and the second substrate 50 and 
hermetically sealed between both substrates, 
granular spacers 72 dispersed in the flat space 
61 and liquid crystal sealed in the flat space 
61. The granular spacers 72 are constituted so 
as to hardly scratch oriented films 44, 50 in 
such manner that they are in non-adhesion 
states to both of the first transparent 
substrate 40 and the second transparent 
substrate 50 and they are rolled in case of a 
precision positioning. 
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[ eras i ] mi nm*mm t , 

JJE3S 1 flSOTiSffi&tfaS 2 OSHJig«tfffi2rK:#*«r 

«B8T±iEaiT*amrt l r v * a s^^^-t 

k, 

JjafiWarSfflrt t-SA £ fc.T v ^ & B B B k X D % 0 . 

[ f83<3g 2 3 Mb b b«o n I A X 0 7% v ^SJgCJnffc-f 5 k 
^HJgff L X . f&VicDZ.^—y'tfWLBB'P iz-ftui LfcaR 
*^-1f#Sc&B B B£?&£-r&Xgk . 

tvsntfMj&LXhhfZ i ^SHjaafLLicssr-rixg 
k. 

^hicm 2^Hjs«sra^^^^s^-^^^ : 
flk *:r*-*1»*k Lfc£ k *«?fiSft 4JK**^* 

[ If #JH 3 3 ?Sb s b <75 N I jS J: 0 ffi v ifflJKClmSW & k 
LT , i&KO*^— if a 5 ?^* £#ffc Lfc SM£ 

«±i=jgT-rsxsk . 

gk Lfc£ k r^Stk-r i>?SB B B^^'^ 

[ R^A 4 3 S£b b b<0 N I jS i "9 Wv *»*CjnS!fe-$" & k 
ft(cJS# LT , ifi^;^-^ ^B^fcfl-ffc LrtraK 
S^-if #BSKft «r#Jfc-*"4 IS k . 

;^«lt£ 9 , lo. ?fc B B tf>N I jSI OK^aK 
(CjD^LTfci>±ie^ 1 OSHBSSitoWT-f &XS 
k. 

i^^^^-^si^B^T^ ii^±§£^ i <m*m 
WLtizm 2 commmm^&^^x&^h-^-thn: 

[ msm 5 ] m&n n i js <t "3 © v >ajs t Jnsi-f * k 
^^srjgBir^m-rsxsk . 



(=M% LT£>&f3l o®HH^±tcjSTf * XS k . 
ft*/*.-- B n B 5rBSm 1 <?W8H^g<o»7r^ai*t-di£ 

B B B^''^^-^ i7 >Sjt^'^« 

[ tt*^ 6 3 &b b b <7) n i <&£ *) isv ^iaet mss-r & t 
S^— t^^B^^-r^x^k . 

k. 

2 OiffiSSffi ^ k ±tCf^ 2 

[BS*B7 3 ^ b b b<^N I OSV^aK»=iitfft'*"*fc 
X^— If #-iS36B B B2:7£j£-r 4XS k . 

tcJnlSLTJbl)^l oSBJ^-htwSST-^&XSk . 

•r^x^k, 

^i^B B B * ? td;it^^±ie^ i c?>mtm&±<>zm2erm 

gk ^^-T i.18B£k Lfc^ k ?r4^ki-4?S B B B^^^ 
[ iS^fl S 3 ?£b b b<0 N I jftJ: 0 ?^ ^SJK^iD^-f S k 

a^^* mtsmto l t s> 0 , a-^> . 

fgS^N I *«t 0?Sv^i&ffil=iD^LT$>S^ 1 <7)S a JS 
S_htijST-fl>XSk . 
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m 2 o&gisffi mzwm 2 oawsffi 

[ggjOBMI&BHin 
[0001] 

*-<o«3a3rffite« d - ^sfutssr&A&fcJ: 

[0002] 

T. Slfia f S*A3*U>£iai:* fe B B #i£A;*tlft&AP 
fc. L*>U i«0K2f*A^t«J:^. *£B B B*^A£fi 

[0003] znfflmzmm-t&wgxmt lt. ?tf 
SA&aqssssftTni. mT&xm±. &ap££« 

b L&^-fi&X'hV. — ^<r>W%g&LklzmiB%Wf 
x. sen&ttttfc*-*-*. 

[0004] H 9 ii» SSJfeOJST&A&C «fc ftS&S^ 
^/UOiSJi^zrSr. :5frf ~ FIB ( A ) . ( B ) K 
Sr-ri — comWg&i oiztfLX. «*fgtttt;* 

tfm&\-tt:^£oiz't&tz»bTh$>. ttz. mm 

( C ) , ( D ) fci7jrf «fc d (3. S'JcoSBH^r 1 2C*) L 

B B B £ SST-f ft . Hit i&T $ ft/c?£at'& ft . 
[0005] i^v^T, PI® ( E ) tZ&tJ: 3 jS b J3S 
1 0 £ , 1 5 JbfcffltfTjSgiSS 1 2 ±fc 

r. i 5 fcscvvt . rem ( f ) c^f «t 3 

(G) ic^-t^ac ^EEtcioTJoE U 



icifrtJ: ate. 3§BJK«l oertSLfftizivitRie)-?-? l 
Tz-SBJfi^l KTT?-? i sustUTfit^oi^-y-f ft 

[0006] 

[ ^BJ*%?^ L i a t f ft MS ] Lrt>fti-. ^«0?ftTF 

iiAfttc j: h mB&sfr t*n^3K3a**t ± fttf . kit 

© EJ9 (B) Kl^-f J:aC. 3gB)3££l 0c0l2fr)£l 
9±t=a*^.-^— Ifl 1 £S*-f v I2ftMl 9<9 
efaKM®# i '£t t ftJ3iii.* J £>ft . iElill^SfSll'SS*' 

[0007]© M*cX^-"9- 1 1 **3f Bjg:f£ 1 0 (eg 

-T J: o tc. a^^-tr l l ^^2 0 SrilO . 1HI*1 
120 tcffifra^'v^^ i)S2i a*ffi5fcT Li a . * 

a. ?S B B B ^>'^t-*V--eU^'7>f ht-KOTNl 
?S B B B ^^N'^/K^^tcii. ^fISK^-oV^t, av-.ii 

« 0 « 2 1 Rimpim 2 0 tfimi 

V ^^flT a . /-V'J^-y^t-WTNI 
O^-tcii, Hv^BM+CSVi^WLTLia. 
® ?g B B B li, SaoSBJigig 1 2 ic^f LTjSTLTV^ 
ft. ^^T, i£rS]M2 0{i. --KU-f 5 KaTfcO. ®? B ' 

tt**isv > . - » . lEr^aR 2 0 co a ■hm&tf%$ 
Tztifz^mz. ***»aig$ft*i fc*^#^v>. 

Bl 1<K 2 511 ?£ B B B *f}i§T$ix^a5{arS>0, *«■ 
* i "Mt£S'ftTVftSI5{2T'J)ft<. 2 6(1 ISffcLJtS&frO 
JBar*4. ?S B B B 0^®5l7:«i. 7K^MtS^ftTV^ft 
aj^2 5T'(±. ffijcoa5^l3Jt^TJt#L.. ?S B B B ^7V^- 
;W h ft e 2 tt . i&<nW>Wzti nhJEftn-TU^VYfte 
liOAtv^cot^ft. ^W-Tftii'. JRAJiiBMctt** 
Jgl-Htabv 7K^*^S$ftTttftS5ffi2 5T'Ji. 
*\ f6<0»4J-t:*J»t4Sjttft J: ±IB^«t 
at-, ^SalcOTl^f-^h^Ctf 4>* J t-fti: . MbbW^^ 
^/l/tfi-jtll ^NB»B*fc:*JV->T, Jfi^coO^t^r^ 
TL^a. BP*>, ?S B B B ^?STL^gI5{4i. fS B B B * s J£it L 

[0 0 08]® H9 (A) JbS (D) £5H-«fc at!, 
fiia^^ftlutOgPgT^ffl^?-. -<0iSB««l 
0 t fliJOjgSBS® 1 2 t OM^t~ft a )fcrt> , - 

g a «a*s> ft . -*sc^sifflEffio a *>v ^-rft^-^o^ 

fg B B B ^^*^/K^fc-'"C(i. ^MUtft^cfev^T, fg#o 

[ 0 0 0 9 ] <-£T\ 2fr^BJ!i, JJEISSzrP^L^iS 
B B B ^^^SLf-r^iiit^2r^«"tft - t r §65 i: 
■Tft. 
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[0010] 

[ mm efiftt* Ktxvzm ) i <*>$e9!is . » i 

mfot. ^mm^Btfrnft^Lxa^. mm i com 
wwwi ttm2 (Dmsmmt £ig« Lmm^miz^a^ 

<DMBMmfcRifm 2 <7mww&<rm^zm*^%s&x-±. 

m^^Mz^X £ tiX v \i }g B B B k «t •) * 0 . _Lf 3FS 

[0011] IB#3g2«0«Bat±. fE B B B <ON I jjfcj: W> 
WzftW: bfcffi#*^-1f#fiWKft«:»J£*"4 x§ t . 

Bm^izm2<7>mwm&zMi?L-&£>i£-z®.m-&±>tt 

[0012] »#JB3«D»DiJi. J£ft«DN I jSlJ; 9 ffi^ 

asicta*-*-* t mzim lt . wsa 

^c^-StU/ifittA^— 9-^aiC^ B B B 5r®JS-r &X?I k . 

*re-Tfflat^-iyt*-t-5XSk zttSl Jfltt L*:<b<£>T* 
[0013] m%&R4<7)%m-Z. Se^NIfiJ: OWVi 

ciia&UT*s±iE»i <omwm5.±t,zffiT-t&x.w 

[0014] W*3R50«Wi. ?S B B B ^N I 0 «^ 
aStSDM-r i> k *CJgi¥ LT , ^* 4 '?g B B B 
*fc#tt USIM**-*--* »ii?S B B B 2r^fi5fr4XS k . 

ji^tf&fcLxh 9 . jao, i b b b ?)n i .6<t o^^afi 

fcJn^LT*6^1wM B flS®_htc?ST-ri>XSk , ffi 
B B B <5W I jSJ: Offi^&Kfcinf&LT* 0 . ±IE&tt^ 

izm*2*z^mnwmb2^xmr2tifz±.mm 

S-friXSt; . ^T^ixtzWtW.^— 



-S-^-frT ffiK^-±)-ter •© XS k rffeMi: L£t.O 
[0015] tS*«6<0»gU4, iSfiON I OlS^- 
WzftWiLtz%m^-Vftim.gkZBj8.-?&TMk , 

»f^-st^ B B B ^. a^iiJiS£Ht"te#tf>S'- 

LTg)o§ll <03SBJS^JL(cJST-r-&XS 
k . ^a«^^--9-*tjJfS B B B ^T$^±MS^ 1 03S 
B ^S^±^m 2 c0ii H ^SS2r«ia^-tt& k ^icK^ 2 

ffmmmm. zwiftm?) y tyy^mzis o -fimzMfr t 

[0016] (OWMlt. fS B B B ^0N I j£i 

jaEfcUBR-r & k lt . ttnw)^^— 9* { ?s B B B 

^tr^-fi* L-fcffiftX^-" ^ *^ B B B 2rUB£-r SlSt s 

fcjDSftLT&S^lOSHH^JtCjgT-rSXSk. ^ 
SON ij&i D^v^JKtJn^L.T2>'9. ±I£S[«^^ 
— ^litf£ t fi.#WF£ ft/t±IS^ 1 co®BJS®2r . 5cZ 

$ * ^ mzm^mrn mtxmrz ixtzimfttf. 
x^-y-ftWimikzmm 1 ^mmmm<om^mmzw:WL 
■z^tzTMk. tittWLZtitzmft^-y-ftm&iBX 
m&tztx'&m-tz Hint. mE$m&jftx\ xie^is 
iz&mztt?zmmx^-^ftf&m£k&mt-2titz±m 

W, 1 <J3S8HB3S«Lfc.*=IS 2 *»S»9ifflE3&Sfc-&;b-£4 k ^ 
Ur^203SHJ^5rffi[6lPl07 

[0017] fi^SOfgBJii. ?S b b b<7)N I jftj: 
SE^J^-T'&k^m^LT, S^^^-^jRA 

m±tc?irF-ri»x§k . ^ b b b-7)n i ax on^i&miztQ 

S&LTJbO . JJBtt«^— 9-^livS B B B *^T$tL^± 

$ -fr t «rr s tLtz±mm^-^m^u ^im.\<r> 

fcapBtx^— 9-*t«ga?rMiac^-c^ffl-r4xsk . 
ffflwss^tfc^T. iMzmmz&mzti-rztmtt 
x^-vttffiRiki) s m.mzirfz±s.m 1 o@bjs«±^ 

m 2 O^BJSKr ffiia-S-^-fri k *(^f^ 2 ^^bjs« 
r Ef^KO 7 1* yifjTfi MS -5 ^-IflJCSBft' LX 
■y-rSXSk^^-fStt^k L/ctOTfe*. 
[0 0 18] 

3t^St:«t -5TgS3t$ti.^?E B e B ^>'^l--3 0 «ISfi2(c 
ont, HI r#PItTK B J-r-&. El*, XUSfcYft 
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[00 19] i B B B iS^^3 0la. S--?V*7<< b 

t . CI OWBnKffii f3 £ 4 ASMGK63BS 3 2 
ftNBHB*K3 3fc J: Ot*. 

[00 20] 7JttfiH«*K3 2Ji. X^ftOiSSMl 3 4 
Sr^U aj«lll«*«3 3ia, Y*[ftJ«OS5S!W3 5 £1r 

Jg 1 *>j8B)JSffi4 0 Rlfm 2 Ogej»1£ 5 0 t . 
J^3 0 a^fflt/^HS^t^^SBf^*^^-^ 6 0 
t , 9"4i-ttiBft7 0 1 X 

[ 0 0 2 1 3 mi<7>& B n%&4 OH. #5*1£4 1«« 
BBC W=. *5-7<^42. ITOli^t^M 
F6]1ffi4 3 s bS(S]M4 4 zrfl "f 6*8&T$>& . 4 5 

ffi]^4 4 07t'y^iS]$r^-r^ent'j>D. xumx-h 
4. g!2w«B8««5 0li. tfyx&S i^S'- * 

C TFT, y-h^U7^fV- 
BKttS (^ix^Sr^h*^>TTFT5 1 fcV^e ) , Bifo 

^1*1 ar^-T^EPT'S) 0 . Y^fftTafe 4 . _hlEI2fail 4 
4. 5 2J±s ftca^k^tiS^^'J^ £ b'^OlBftffiS 

[0022] ;L-35 6 Oil lOjfBSffi^ 0 kill 

2 osbjisk 5 o t nrsizfc -> x , wariest lt & 

0 . » 1 OiSUH&tt^ 0 t HI 2 C7>aa^« 5 0 zrit^ 
LTl^i. 1 VWfgm.A 0 i; 

[0 0 233 S*^^— f^iJc^B? 0(3. JjewOPF- 
=2rSfH 6 1 £ AT ^ & . £ tftf&ffc* ^— 9" 
7 0(1 ^;^$hS<?5MSZL I -4 7 9 2comik7 1 
fc. 0* lwtX«OiHre«*S*ifc*M=*A4l*W>T 

[ 0 0 2 4 3 ±fe^J£0& B B B fi^*^##3 1 

3. 4 t-#P3LTf5j a jrt&. 
( 1 ) 5fc1\ WMBaMU»ftlS8C>fcfT 

a . m^t-* 9 o tjBe»«afi6«9 i fc«fi8M«# 

i0f-(^t9 2rt(:. ^A^&SSOS^ZL I -4 
7 9 2<0Sft7 1 £A*t. JfUI|3-A*t§Scr)T7 U/U»& 
jaEfflBHSoa*^^— 9- 7 2 £ 0 . 1 w t %0§'J^TA 
fLT?!-£-T& . fge B B 7 1 ON I 1 -CTftS . 
[00 2 53 ZZX\ N I Atti. fl&fl7 1 *\ 
^ y 7 tfO«® j!p t> T -f V b D f -y ? <OftJBtcS£*> 4 
V.3. ig B B B 7 1 A*. 4 -y7<nWis-frhT4 y bo 



f-y^^B143^4 k , ?S B ° B 7 1 Wttg^Cfi F 
yji^ (OHI) liot^f« «tr>T. ^Ugpatt"^ 

[002 6 3 Cicof*- 1B*b-^9 0K:J: , 5. ?S B B B 7 1 

-,T, ^5K* 4 «<fi-Piia«^'<— 9-7 2^'fe)— t=^»U 
fca«tX-^— 9-#if}C?£ B e B 9 3^Ut4. S J &«i«f» 
T^:4>. miftt-^9 Ot-i±jI^£USH\ 
•T^»?g B B B 9 3 ^SKT LC &«i fcf 1 0 0Xlt,Z&-oXii 

[ o o 2 7 3 c: ?s B B B 7 1 rt&mtfi&^z t . 8B¥ 

$tLJtC fc . R^lfctt^— " 9-7 2 A^U: < t 
IZ£L %m^-W-®3&&9 3tt. tt*^— 9-7 

( 2 ) er«X^--9-«-ttjBEASrFXS8 1 Sr^f^ . _ _ 
[00283 7 b*>"^*i!0S$^ffii«lK4 4 ±<C, 

9 5jW&ftLT&SiB 1 038BH««4 0 Jn^«9 6 
p^cOTh -y b TU- b 9 6 a±tc«8^t . » 1 W^BJSfe 
4 0?rJll^L. ^l<^I«4 0^iaiT s zr. fe B B 
7 ION I .^J: "JW^iBK. Wi-JSl 0 O'Cfth. 
[0029 3 ±Mi^ 4 2 rffiffi LT . JnS*£ 

fLTV%4^1<0® B J*«4 0<50^fSJl§3 0 aJifc. ± 
smmZ*^-- 9-^«Jc?S B B B 9 3 2:. Hs^JW=jetfc*» 

ta ( is— ;l^5 9 5 rtffirtffi x S g-fe ;W? x JKH^ff ) 

?g B B B *^^^3 0 atfOlSO^Ctffi;* 5 ?. <fc P 

[003 0 3 ZZX\ HSl<ftBfflaBR4 0<DWJKT 
, *^ ?Sb b b 7 1 ON I *J: OWV^JMC. Witf 1 0 0"C 

U[BiK4 4 <oo *>?g B e B * J ?ST$ix^gP^=~ *** 1 *KE 

[003 1 3 © a^R^^-^fiWKAg 3 la. S1<0 
3S8«BR4 0±t?ST$^.^^M B a B 7 1 ON I jSJ: "3 

ft. H5^ri^l=. ^lOS B /1^40OBa^K4 
4±CC?ST$tL^fg B B e«9 70i^A^a 1«S. 8* -9 
* t . W> 1 OSS9!ffi1£4 0 L^§^-0?!5 B B B ?ilO 
foivia2 (18--20- ) fcJt^T/hSV\ 
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[00 32) ( 3 ) 9-*eaafliE«fxs8 2 

srfr 3 , ®:ffc*^— -9-#fifc8£S9 3 d'lT^Lftf i CO 
@!H£«4 0^*7h 7U- b 9 6 a±t,zmtXM?&l> 

gatJt s * t\ §5 1 oswHSflw 0 taa;=ffl«**ft 

[00 33] (ql^hMW^Klt «fc "3 » fS B H B fg9 7co 
ttK^fiV t = fc * fc*> » ^b b b ?S 9 7 (30a®5S* Ji* 

ttx^-irtttim^ 3#m 1 oswa«4 ocoa^Ti 

$3 0 alzm^K) . ffittX^-" 9-^»?Sb b b^K9 8* s 7£ 
[0 0 34] ZZT. ffiA9B 9 7 0*8158*4*81 fcfufc 

it. mtx^—^»ussA9 sit. mvtx'i— 9-7 20 

#irf£JS£S-;l -reikis. i-»"C, fiflc-x-^— F^-Si 
?BE B U£R9 8fc*JV*1\ tt*^— 9-7 2l±*3— tc#tt 
LTV*. 

[ 0 0 3 5 ] . * b'7^— ar^ffl LT Jg&Sr&lf i 0 
i -th t . ?£ B B J: 9 ¥cM<r>*. # v ^— 9-*B8't^ 

( 4 ) ^spx^s 3 . a****— ^BssftfiR 

9 8dTOJft3*lfcfii 1 ^ H ^SI£4 0 2: . a*^— 9" 

^it^B B B ^K9 s k^cC, MS ( 2 ox:) fciTJMW- 

[ 0 0 3 6 ] M?S (2 0'C) tit 

t T i> . att*^— 1f#tt»l*3H8l 9 8 lz-o\ ~>X 
(±. fg H B B jS9 7 0B2lfi]{14 4^^hri>-rrlD?i*^fflT 
^-,T. iffAffi 9 7 OWB^SSS-r SSMfcMS * 
tzZb. a*^^-' *-4MWS«WI 9 8 li3SBrttSRfc:« 

[0037] 9 9 li. gaeffi^sfufcta**'*-^ 

Tlf 5 BAD "t 1 1- , ?&fl<0 ^ ^«fi*«^Hffl 
mthm 9mt &tr> izf & IztbX'h & . 
[00 38] (5 ) ««0S-&*>*IS8 4*fid. Sffl 
(20'C) fc*"tt«a*ilrt:» 1 <0^836«4 0zrE2 
ffilOOftCM. rfcSRJETfcSWC, 3I1^ H JS}£ 
4 0£SS*£TtT>' (E^"f) JifcEJeU S£2<753S 
BJfi«5 0 *J*^.— fWL 1 0 1 ±tatt^ 1 <om B M^ 
WL4 0±ic^Fi?*^Tfife^-y-T. 
fro. 

[00 39] ( 6 ) IfiO-&*>-frlS8 5-**r?. KffiW 
r^LT. S2<0@^8Sffi5 0£ffSloe9Bs*S4 OK 
( 7 ) df-v ■y7' , aj LX^gS 6 ZTfo . 



[0040] £2*1 100 Sr^cSUECiBagr?' i> ^ t (-«t 
9, gil ogBgfi®4 0 fc 31 2 <Oj§ b J3£*£ 5 0 h 5r*Sv 
El 0 2t3 j: oTinff L, 3f> •yrfflLSrfTO. 
( 8 ) ^-{iE-g-^xm 87?:ff5. H 6 tc^rf «t '3 

c m2<r>mwgx$.5 Qcr>^m.-^^m<r>^-9 1 o 3 

1 <7)^Bjg^4 0 OffiE^^rffl^^- ^ 1 0 4 (C 

(H^T) Z&mLT. g2OSBH2«5 0*ffifi'rtl 

^ 1 0 3^111 C0S B JS1R4 0<50v-7 1 OAIZMLX 
QM^h-tL. m7 (A) l^-ridtc. ^-M^mei 
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